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REMARKS 



Applicants respectfully request that the finality of this action be withdrawn. 
Applicants point out that in response to the Official Action 5-1 0-2002 Applicants 
argued against both the 102(b) and 103(a) objections on the grounds that none 
of the references cited by the Examiner contained an reference to a reactive dye. 
In Paper 6 the Examiner simply restated the arguments from the Original Action 
and did note address Applicants response of August 7, 2002. Applicants 
contacted the Examiner by phone in December, 2002 to point out that Applicants 
arguments had not been addressed and to see if the Examiner had some 
reference that applicants over looked which teach or suggest a reactive dye. 
The examiner pointed out the similarity in the chromophore, however the 
chromophore of acid and direct dyes may be similar it is the reactive functional 
group, which defines the reactive dye. The Examiner suggested by phone that 
we should send in a written response to the last action. Applicants hereby 
submit this response. Applicants respectfully request that the finality of this 
action be withdrawn and that all the claims be allowed for the reasons outlined 
below. 

Claims 12-15 stand rejected under 35 USC § 102(b) as being anticipated 
from Mitsubishi Kasei Corporation (JP-06073320). Applicants respectfully 
traverse this objection. Applicants note, that Claim 12 specifically defines the 
composition of the current invention as an aqueous solution of at least one 
reactive dye. A reactive dye must contain by definition at least one subst'rtuent 
capable of forming a covalent bond with the fiber on which it is applied. Please 
find enclosed a copy of page 386 from Kirk-Othmer, "Concise Encyclopedia of 
Chemical Technology", which contains the definition for reactive dyes previously 
given. Further see the enclosed copy of pages 131 - 133 from Aspland, "Textile 
Dyeing and Coloration", which xplains difference between the chromophores 
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and reactive functional structures of reactive dye molecules. Please see the dye 
structures from JP 06-073320, these molecules contain none of the reactive 
functional structures defined in Aspland, or shown in Examples 2 and 3 on page 
10 and 11 of the current application. JP 06-073320 relates to a defined recording 
liquid containing a water soluble dye such as a direct or acid dye. neither of 
which forms a covalent bond with the substrate. 

Applicants respectfully suggest that the definition of reactive dye would 
not need to be reiterated in each claim as one of ordinary skill in the art would - 
know immediately the difference between a reactive dye and an acid or direct 
dye. See bottom of page 2 top of page 3 of paper number 6. Applicants had 
supplied sufficient examples from technical journals in Applicants response of 
August 7, 2002 in support of the clear meaning of reactive dye. The Office 
cannot simply recategorize acid and direct dyes as reactive dyes to support a 
weak rejection. No attempt has been made by the Office to point out the 
reactive dyes in the references cited against Applicants except an attempt to call 
the acid and direct dyes of Mitsubishi Kasei reference reactive dyes. Applicants 
again respectfully request that these objections be withdrawn and the case 
allowed. 

For the reason listed above Applicants believe that the teaching of 
Mitsubishi Kasei Corporation fails to make the present invention anticipated, and 
applicants respectfully request that claims 12-1 5 be allowed. 

Claims 16-22 stand rejected under 35 USC § 103(a) as being obvious from 
Mitsubishi Kasei Corporation (JP-06073320) in view of Dainippon Ink and 
Chemical KK (JP 58-198570). This objection is respectfully traversed. 
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JP-06073320 would not have been obvious based on the argument given 
above for the allowance of Claims 12-15. The current invention contains at least 
one reactive dye. JP-06073320 is comprised of a direct dye or an acid dye. 

jp 58-198570 relates to pigment compositions and does not contain a 
reactive dye. Pigments are insoluble in the media of application in this case water. 
Dainippon teaches the addition of a thickener for pigment dispersions produced by 
grinding the pigment in the presence of glass beads and defined adjuvants. The 
current invention is a solution as the reactive dyes are soluble in water. Any 
considerations about addition of a thickener of the secondary reference in the 
primary reference are not pertinent because of the different utility and kind of 
composition in the references: in JP 06-073320 a recording liquid with a water 
soluble direct or acid dye of the defined formula for Ink jet recording; in JP 58- 
198570 printing compositions which are pigment dispersions produced e.g. by 
grinding the pigment with beads in the presence of defined adjuvants. No one of 
ordinary skill in the art would consider that additions made to a water insoluble 
pigment would be readily adaptable to water soluble dyes. There is no teaching in 
either reference, or any suggestion that these references can or should be 
combined. 

For the reasons listed above Applicants believe that the teaching of 
Mitsubishi Kasei Corporation and Dainippon Ink and Chemical KK fail to make the 
present invention obvious and applicants respectfully request that claims 16-22 be 
allowed. 

Applicants have, for further clarification, attached a translation of JP- 
06073320 for clarification purposes. Applicants believe that any person of 
ordinary skill would clearly see that the structures given in the Japanese language 
copy fail to disclose a reactive dye 
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As the total number of claims does not exceed the number of claims 
originally paid for, no fee is believed due. However if an additional fee is 
required, the Commissioner is hereby authorized to credit any overpayment 
charge any fee deficiency to Deposit Account No. 03-2060. 

Reconsideration and allowance of this application is respectfully 
requested. 

Respectfully submitted, 



Scott E. Hanf^>^ 
Registration No. 38,906 



(CUSTOMER NUMBER 25,255) 

Clariant Corporation 
Industrial Property Department 
4000 Monroe Road 
Charlotte, NC 28205 
New Phone 704 331-7140 
New Fax 704 331-7707 



Attachment: 



Pages 377 and 386 from Kirk-Othmer, "Concise 
Encyclopedia of Chemical Technology" (3 pages) 

pages 131-133 from Aspland, "Textile Dyeing and Coloration" 
(5 pages) 

English Translation of JP-06073320 (8 pages) 
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DYES AND DYE INTERMEDIA 

DycS are intenselj colored substance* used for the coloration of 
various substrata*, including paper, lecher, fur, hair, foods, drugs, 
cosmetics. wa*e$, greases, petroleum products, plastics, and textile 
materia. They axe retained in these substrates by physical adsorption, 
salt or metaVcomplei formation, solution, mechanical retention, or by 
the formation of cov Uertt chemical bonds. The methods ufiad for the 
application qf dyes t< the substrates differ widely depending upon the 
substrate and das* of dye. It is by application methods, rather than by 
Chemical constitution: . that dye? are differentiated from pigments. Dur- 
ing the application p£>ces&-dyea lose their crystal structure* by dissolu- 
tion or vaporization. The crystal structures may in some C&aes be 
regained duri^K * l«» sta gB of the dyeing process. Pigments, on the 
oihur hand, retain the r crystal or particulate form throughout the entire 
application procedure They are usually applied in vehicles, such as paint 
or Ucquer films, altht ugh in some cases the substrate itself may act as 
the vehicle as in Che mass coloration of polymeric materials. 

The optical propert est of dyes are determined by electronic transitions 
between the various n olecular orbitals of the dye molecules that absorb 
seme, but not till, of tie incident radiation- These properties are defined 
by the terms color, \\\ entity, and brightness. The color* also frequently 



Table 1. Usage On 



Ooi* 



(I- 



tcid 



MOic compgnrnfcs and 
compositions 



ttt&ic 

direct 
disperse 



referred to as . e shade or hue, oC a dye is determined by ihf. en erf: 
difference* between the molecular OfbiUls. The intensity, strength, < 
saturation is determined by the probability of the electronic tranmioi 
and the amount Of dye present. The brightness or purity depend* upc* 
the width of the waveband adsorbed by the dye molecules (swr Color). 

The energy, probability, and distribution of the electronic transit ior. 
are, to a large extent, governed by the chemical constitution v! lU 
molecules. The chemical constitution also determines the other propv 
ties of a dye, such as the Suitability for dyeing a specific substrate an- 
the fastness properties of dyeings produced by the application of U\* dy 
to the substrate. A large number of dyes, with widely differing propel 
ties, U ncecswu*y because of *he great variety of materials to he dyet: 
There Cu-u at present Some 1200 different comnwctul dyes manufacture, 
in the United States, And a further 800 arc imported. On a worldwkl 
basis, over 8000 chemically different dyes have achieved comm«rCi:i 
sifftuftcance. To assist both the dye users and dye manufacturers, dyi- 
are classified into groups in two ways. The first method of classifies tior 
is by chemical constitution, in which the dyes are grouped accord in? t- 
the ehromophora or color-giving unit of the molecule. The second met ho- 
is based on the application doss or ufie or the dye. The first, frvni ; 
chemical standpoint, satisfies the needs or the manufacturer, ami tlv 
second is used by the dyer. 



;sif\cnUon of Dyes 



Major Bubst ratio 



Method df application 



Chemical typea 



Relevant articles in ECT 



nylon, wW, a!lk. paper, inks, 
and leather 

cotton, rayon, cellulose acetate, 
and polyester 



acrylic, modified nylon and 
pulyKteT. paper, and inks 



cotton* rayon, paper* leather, 
Cind nylon 

polyester, polyamidc, cellulose, 
acetate, acrylic, *nd plastics 



usually from neutral to acidic 
dyabatha 

fiber impregnated with coupling 
component and treated with a 
solution of stabilized dbzonium 
salt 

applied from Mtdic dyebaths 



euo, IncJvding premeEftUi«d dyes, 
antbraquinone, triphenylmethane, 
ozine, wuUhcne, nltro, and nitroao 



WKihiftfi. diphenylmethane, 
triarylmcthflnc, wo. a*ine. ionthene, 
thiatole. acridine. dxuine. and 
anthrsquinon* 
iio, phthalocyanine. atiPoene, examine, 
and thlasotc 



ftwre^cimt hriphtcner* swaps *nd dete*f(enLs, all fthars, 
oil*, paint*, and plastics 
foods* druRS. and cosmetics 



fnad.drup.and cosmetic 
mordant 

catonl - 



applied f:t>m neutral of slightly 
alkaline baths containing 

additional electrolyte 

fine, aqueous dispersions often applied oro, mthraquinone, nitro, and mathine 
by higher temperature-pressure or 
tdwtr temperature carrier methods; 

dye may be padded on cloth and .* 
linked ooor tlwr mo fixed 
from solution, dispersion or suspension 
in a mass 



Azo dye* 

Asodye* 

Aztnedyee: Azo dyes 
Azine dyes; Azo dye* 



A«ydyes: Dyes, 
anthraquinone 



wool, leather, and anodwed 

aluminum 



I 



oxidation b^s** 
pijmenrs 

•olveat 
sulfur 



: hair. fur. and cotton 

paints, inks, plastics, nod 
textiles 

. cotton, rayon, wool, yilk, nnd 
ityloh 



■ gasoline, varnish, lacquer. 
9ta<ns. ink*. f»L», oils, 

cotton and rayon 



col Inn, rayrtn, and wool 



applied in CPnjunCtiOn with chelating 
Cr salts 

applied as mordont, vol, solvent, or 

direct and acid dyes 

arcnnaiic amines and phenol? 

oxidized on the substrate 
printing on iht fiber with resin binder 

or dispersion in the mass 

re;iclivc r.xib On dy* rMCtR With 

function^ K^ovp on liber id bind dye 
Cuval ertily under influence of heat 
and proper pH 

dissolution in the substrate 



ftromaiic substrate v»tted with sodium 
sulfide aad reoxidized to insoluble 
sulfur containing products on the 
fibor 

H »0 insoluble dyes&olubilizcd by 
reducing with sodium hydroftulftce. 
then exhausted on fiber nnd 

rcv<idiii d 



stilbene, azolea. coumarin, pyrauns. 

and naphthalimidcs 
aio, Anthraquinone. tarotenoid, and 
triaryl methane 

m0 9"d pnlhraquinpnc 



anthraqvinemtj, pnlymethine, ketone 

■mine. Havpncs. judi2 n >ds t qui nones. 

chlorophylls, etc 
aniline bUufc aod indeterminate 

slrucCurfri 
aiu, basic, phthaloryanine. 

qu'nacridonc. o?\a"nc. 

BnthrrtqiJtnone-. artd indt^oid 
aio, anthraquinone and phlhoKv 

cyonirte 



Brighteners. fluoraacen; 

Coloronu for fouda, dru/ 

and cosmetics 
Azo dyes; Dyes, 

spoliations and 

evaluation 

Dyes, natural 



Azinc dye* 
Pigments 

Dyes. r«3uiivt 



aio, triphfenylmethane. anthraquinone 

and phtoalocyanine 



indetenminaie structures 



anthrequinone (including polycyclic 
quinonei; and indiffoids 



Am dyes; Dyes. 
»a T .hraquinwnf*. 

Hhthatc)t>*5rtirt* 

compounds 
$ulfurdyes 



Dyes, anthraquinone 
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DYES, REACTIVE 



Closely related In chemical structure to the above flavones arc sub- 
stituted dihydropyrans. The most important naturally occurring mem- 
bers are haematin and its leuco form, hematoxylin. These are the 
principal coloring bodies of logwood (CI Natural Black 1, CI 75290) 
historically one of the most important natural dyes for dwk shades of 
silk, wool, cuuon, leather, wood, and primal bristly hair, and fur. It is 
still used exteitfively in dyeing and tanning leather, 

Anltiocyanidins (fUvyliufl* wits) are glycoside of hydroxytated 2- 
phenylbenaopyrylium salts. They are usually isolated as the chlorides 
after hydroly tic fission of the glycoside with hydrochloric acid* Tho color 
developed by the plane U determined by the pH of the cell sap. For 
example, cy until id red under acidic conditions, violet at neutral pH, and 
blue under alkaline conditions. 

Natural dyes, purticularly red shades, have become increasingly im- 
portant foe u*e in food coloring. With'th* FDA's withdrawal of FD &C 
ttcda *> and 4, new sources for food colors have been required. The initial 
approach by the food-dye industry has been to return 10 natural dye* 
such as those of thti uiicftocyanin class. 

Allux^n addutf. A yellow dye currently being uicd as * food colorant 
U the phoaphate salt of riboflavin, vitwwn H. <dea' Vitamins), This ia 
fgu»d in varying amounts in all plant and animal cells; particularly good 
natural source are milk, eggs. n\aU**d barley, y*ast, liver, kidney, and 
heart. Kxcrucion of ribonavin in the urine is sponsible for the yellow 
color. Structurally, riboflavin is tun alloxan derivative, 

flttjnin 

Another uuturat dye that is Currently being ustd in food to take the 
place of the delated FD & C Ked* 2 and 4 is obtained from red beet 
extracts, Ueta oulgitru* This is available as beet-juice Concentrate, 
dehydrated beet root, and Spray-dried extracts. Itcd beet root contains 
both red und yellow pigments of the das* betaiues; these are quaternary 
ammonium amino acids. Th* red bodies are beiecyanine pigments of 
which the- major coiistitueut is bewivin. 

Indiyoid Dytia 

1*wo very important natural dyes have the indigoid structure. Indigo, 
the main pruduct that gives tllia dyeatuff class its name, is Still one of the 
primary dyes of the world, although now nwde via a synchedc route. 
Ty nan or royal purple, although no longer in demand, was once the priae 
JioufcUt by the CaeSu/S. The source of Tyrian purple \* the purpura 
rih ell fish or Mur&c Brajtduris found in shallow wutvrS throughout the 
Mediterranean. Each motlusk contains a few drops of glandular mucous^ 

fluid at first appears whits, but on exposury to light changes I 
yellow-jp-eui and eventually violet or reddish-purple. Nfttur-al indigo is 
vbtained from the leaf of IndigvfvrU tinctQria, a Utfurninose, widely 
didtri bated in Asia, Africa, and America, The dy* is contained only in 
the leaf of the plant, anlike Other vegetable dyeS where the coloring 
mutter is at=io found Ui the stalk, pods, and twigj. Natural indigo also 
contains Indian (CI 757S0), ladirubin (Ci 75790), Indigo Brown, 
Indigo Gluten, und Indigo Yellow (CI imO). 

Carotenoid* 

Althuu^h most color in the visible spectral range is generated by 
conjugated aromatic ring systems, another dasa of dyes Found in nature 
obtains its Color owing, to the presence uf long,- cc^ugated doubU.-bond 
Chains (see Tei penoidiJ, These dyea are the carotenoirL;, tho class name 
being derived from the orange pigment found in Carrots, caj-otene. They 
du*c alio known as lipochromea btfcauSe of their solubiL'ty and occur rejice 
in fats. 

Carotene iNjiural Yellow *2t3; Natural Crown 5; Cf 75130) is widely 
distributed throughout tlia vegetable and anima! kingdoms. The carot- 
enuids have use as colorants in foods and ingested drugs. /f-Carolenc is 
permanently listed by the FDA a* an FD&C approved colorant (see 
Colorants for fooo^i, dru-^s, and cosmottCa). At present it is txvaiieble 
commercially «^ u 3U'X liquid Auspensior^; a $4% semisolid suspension; a 
lu% beadlet-w-attT dispersion, and t> Z% emulsion. 

Another curotenoid, extrmrt of annuCtO, is also used in food coloring. 
Currently its uie is in dairy products buch aA buctc-r, margarine. 



and cheese. Annacto is oblaii^ed from the pulpy portion of the 
the plant iftra orei/a/ia, found h* India. Cen^ra^ Ainerica, and BraiiV^ 

Saffron ii obtained from the pUUU of the Ovctvt aatiLW, a plant 
tlowers in the fall and is quite different from the common spring vft&lj'^ 
crocus. The principal chemical constituent of saffron is Crociru ui)^ 
cUgentiobiose e^ter of crocctin. 
Chlorophyll 

Unlike the Other natural product* discussed in thL» article, Oftt cuyt*] 
not coniid<5t chlorophyll in tho same class as dycatufl'a. This is tiro^isly ^ 
because chlorophyll dot:* no; have axtinity for the natural Hurts, & 
dally cotton and wool, which can be made into wearing apparel. K:w^ 
ever, if one overlooks this most common dye requirement, chiorophy*: ir.-i 
indeed a dyescuff (Of Natural Green 3; CI 75810). it is used eittf.iivdif :) 
lor coloring soaps, resins, inks, waxes (eg, candles); because it is ph>i>'-j 
logically harmless, it is used in the coloring of edible fats and oib v 
chewing gum, confectiomio', egg white, geiatinK and for Coin^ia,.,.' 
liniment*, lotions, mouthwashes, and perfumes. En the usual, ben* if i . 
• dye, it Ls used to color leather, where it exhibits good penetrating P«*t : .. 
eutcl U especially light-stable. 

Chemically pure chlorophyll is very difficult to prepare; therefor, ■ 
comnxercial product, like th*t found in nature^ ^ a mixture ulon^ wha_% 
Several colored substance* ftf the carotenoid kmuly. The muii\ co^pft-*^ 
nei»ts of the natural rnuiure have been designated chloeophyU a -a4 y 
chlorophyll b, in a r^cio of approximately 3 to 1, along with > B .icw^ 
orange, and red bodies- The excellent hiding power of the green cfon-;} 
phylls usually mask the rest whose pfeaence is unknown until w-'-f 
chlorophyll is destroyed, as in the ca*e of autumn leaves. \ 

kb-SSELt. E- F^RKIi . • 
SunO>z Colors JL Ch»?:;-:dU ;i 



W\>\ logger, AniMfil Cttltl .V/^gKeca/ Avm, Chendtriil PublUhinit Vm.-.**. 
New Ygrk, 1944. 

A.C- Perkin and A.K. Kwrrft, The Ktfurut Otgunic C*U*ur'u)& SU::<u-,. 
Longmans. Green and Co.. New York, lyitu 

P. Mayer, The Chemistry uf \attvut Coring Matter* . ACS Motwvp ''- ^ 
S£t, translated and revised by A.H. Cook t Keuihold Publuhing Co.. 



DYES, REACTIVE 

rAnflblP of f nrm.n^ rovaVnt hnnrf.^ with nrtWr . l i ^ . 'n H hr t rt MJ mU , 

JbocdjouyJL&r^s^ & ou l* m *fr 

or amino grouos_in_poly_a nu4>as. T^us l fond„fo 7Ji^jP.oJ>^^JU.^J^^ 
tlonal^roup and the sabs^rate results in high wetfastn ess pr^ T -£. 
Thw rly,> tf r\\f\W ftmdamenca llv from other tv.UrfS.of dyes thai QWe '.r.C 
"wetfaswessjo physical adsorption or mechanical retention (seejjy^i^ 
dve intermediates). The principal commercial appUcaiioni of rw/ivs 
dy*i* are in the dyeing of cellulose, wool, and nylon, either mdividua..;- -- 
as components of fibor l;Hnd=;. They we also used in dyelt.g silk. : t5 j 
and leather (see Dyes, application and evaluaiiou^. 

Intensive research on the reaction Of soda cellulose with e> 
chloride (1) led to a useful industrial method for the pradu-.t:::. ;: 
dyeing in which a covalent bond was formed between the dye \:± 
fiber. Thia development ruiuUed in the Introduction of the first m-i- " 
reactive dyes for cellulose in I95b\ These dyeS coiiialnad either u 
chloro- or a dich!oro-*(-triaiir.e moiety, and w c re marketed as the l*i 
H (ICI) or Procion M (ICi) ranges. 
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Kokai Unexamined Patent Publication) *o. 6-73320 

Titlo of tA* invoation: Recording Liquid 
Publication Oat*: March 15, 1934 
Patent Application No. 3-294625 
yilinq Date: Nov&nvber 11/ 1931 
Applicant: Mitsubishi Chemical Ltd. 

SCOPE OF CLAIM FOR PATENT 

* recording licruid comprising an aqueous medium and 
at l».»t on* dye 5 *l«rtad from dyes represented by the 
following fojnnula EI J: 

, $0,M (COO«> r 

(wherein » represents a ph»nyl*ne g*°«P Mt > icb be 
substituted o* a naphthylene group substituted by So 3 M 
group. 1 p each represents 0 or 1, m and q each 
reprints 1, 2 or 3, n and r each rapruontt 0 or 1, and M 
.represents an alkali metal, NH< or an organic amine salt). 

DSTAILSD description of the invention 
[Field of Utilization in Industry] 

The present invention relates to a recording liquid, 
mor* * P «eific*liy, the present invention relate to n 
recording liquid suitable for ink jet recording. 
[Background Art] 

A so-called ink jet recording method i» used in 
practice, wher-r droplets of a recording liquid comprising a 
vater-aoluble dye such as direct dye or acid dye are 
splashed from a Cine ejection orifice to perform recording. 
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satisfy the requirements such 
This recording liquid must sati.iy ^„, er i 
* . *i^»a 19 attaint on PPC (pl^ P*P" "P ier) 
th*t Cast fixing « r ^cordirxg paper 

pap « «ch a* ol^trophotographic paper, or 

•«llv uW for busings, such a, fan fold pa P « 
generally »*« a , 11]r } ^ printed 

icontla,— ***** 3 C ° mpUWr ° r ^ pr Jw 
martB r has ,~* in, — xs *• 

let t«r L. - bl«x* «* » clear c~ ^ 

_ biL ,ty durinq — « - - C °^V J - Uy 
before, the sclent vhich c, be used x* ,-ict y 

limi "o. th* .*h.r - ..cordis li^id i- 

requiE ed to hav. sufficiently high solubUity in t*o.e 
ul*d solvents, be stable during storage - 
liq uia Ior , long period of ti*e. and gi- - printed ^ 
having high d*n.itY -d excellent in water resistance ,nd 
light f M tn»8». Row™, it is difficult to satisfy ***** 
**ny requir**>«nt* *r. the same time- For this purpo**, 
various methods have bean prcpo3ed (for example, Japan*** 
Unexamined Patent Publication Nos. 55-144065, 57-30773, 57- 
J507SSO. 53-147470, 62-190269. 62-190271, 62-190272, 62- 
250082. S7.-74S.975, 62-257371, 62-283659, 63-3463. 63-27367, 
63-22874. 63-30567, 63-33484, 63-63764. 63-105079. 64-31877, 
1-93389, 1-210464 and 2-140270) but these cannot Cully 
' satisfy the requirements on the market. 
(Problems to bo Solved by the Invention) 

The object of r.hf present invention is to provide * 
recording liquid for ink jet recording, writing and the 
ij.lc«. which ensures good printing quality wn*n tficordftd on 
plain paper, gives * recorded image having high density and 
excellent in water resistance *nd particularly in light 
fastness, and exhibits good stability during storage for a 
long period of time. 
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(Means to Solve the Problems] 

Th „ present inventor has confirmed that "hen a 
specific dy. is used as a recording component, 

the Pbove-described object can be attained, and *»• 
accomplished the pi M «it inv.nrioo. More specifically , th. 
gist of the present invention reside* in a recording liquxd 
comprising at l, U t on- dye represented by formula ,.U J in 
claim 1. tt»» P«a«t invention is described i» detail 
beL ow. Examples of the phenyl group represented by B in 
formula [I] include an SO^M group. » COOM group, a methyl 
a roup. a m«thoxy arcup and *n *cyt~«in© group such as lower 
alkylcatbonyUmino group. 

Example* o* the organic «min« salt represented by M 
ir.cMd* * group vh«r* 3 or 4 hydrogen atom* of *n ionium 
group are substituted by an alkyl group having from 1 to 4 
carbon atoms and/or a hydroxyalkyl group having from 1 to 4 
u,rtKm~a».wii*. Specific examples, of these dyes include azo 
dye3 having the following structures CO to (>*) . 

The azo dye represented by formula [17 itself can be 
produced through diazotizatlon and coupling process 
according to * known method [see, for example, lutaka 
Hosoda, shin senrvo Kaaalcu (New Dye C hemistry) , Gihodo 
(December 21, 1973)). The content of the dye of formula 
[I] in the recording liquid is preferably from 0.5 to 5 wt%, 
more preferably on the order of from 2 to ^ «t%. 

The solvent for use in th«>, recording liquid of the 
present J.nvnntion preferably contains water and a v-ater- 
soluble organic solvent such as ethylene glycol, propylene 
glycol, butylene glycol, dicthylena glycol, triethylenc 
glycol, polyethylene glycol C#200) . polyethylene glycol 
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0CH 3 HO 



HaOO<T OCH3 




S0 3 Ua 



N=N-<((3>~NH 2 
COONa 



00 OCH3 SO 

NHCOCH3 

SO* Li 



OH 

/"^DOOLi 
OH 



(A) 




to 



HO 



OH 



OH --. . 



HO' N 0H 
COOM. 



COOM 



SOgM 



H0 X ^ "OH 
M:SH<C 2 H 4 OH) : 



C*) 



HO-(Q}-N«N 
COONa 
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ltf «0O) . glycrin, ^ethyl-pyrrolid^a, K-ethyl-pyrrolidono, 
1 ^di^yl-imidasolidinone. ethylene «lycol monoallyl 
ether, ethyls i^nowthyl «ther and diethyls 

.v. i =-h qt - The water-solubl« organic solvent 
glycol monomethyl ether. Tfte wa-Ler 

i, u^lly «»ed in th* r W fro, 10 to 50 vt» bas*d on the 
TOt i«. — ™* o£ th. recording liquid, on t*« oth*r hand, 
wat«r i, v,s«d in the range from 45 to 39.5 «t* based on tb. 
entire amount of th* reeordina. liquid. 

The recording liquid of the present invention can he 
more improved in the quick drying property after printing 
W the printing quality by ^dinfl a compound s-lecf H ttom 
ur««. thiourea, biuret and semicomas id* ill an amount of 
0.1 to 10 «t%, preferably from 0.5 to 5 *t%. based on th* 
entxre «iount of the recording liquid, or by adding £ro ro 
0.001 to 5.0 wtt of n surfactant. 
[Examplpr-i 

Th* present invention is duacribftd 1 n greater detail 
below by referring to Examples, however, the present 
invention is not limited za these Example insofar as the 
gist is observed. 
Example 1 : 

T.o 25 p*rt* by weight of ethylene qlycol monoallyl 
*th*r. 7.2 parts by weight of ethylene glycol and 3-5 parts 
by weight of the dyr of formula K) . wat*r was Add*d zo 
make a total amount of 100 parts by weight. This 
composition wag thoroughly mixed and dissolved and after 
filtering through a Teflon filter having a pore size o£ 
1 um und«r pressure, subjected to a deaassina treatment by 
b vacuum pump end *n ultrasonic washer to prapare a. 
recording liquid. Using the obtained recording liquid, ink 
jet recording was performed on electrophotographic paper 
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(produced by Fuji Xerox) by an ink jet printer CEG-3000, 
trad* r>*mR, produced by Epson) . Th* r*sults of ^rio,, 
evaluations performed by th* fallowing methods f a) , tt>i «id 
(c) are shown b^lcv, 

(a) Light fastnGM of Recorded imaga: 

Th* recorded paper w* 3 irradiated for TOO flour* using 
a xenon f».dem&rer (manufactured by Suga ShitenJci) - .. The 
discoloration *fwr irradiation w*.* *mMl. 

(b) Water Ke.sistancft of B*r.ord?d Image: 

AXLrtr dippina the re-.cord^d paper in water for 24 
hours, blurring of the image was examined. The blurring of 
image vaa little and the redaction of density wa? small. 

(c) storage Stability of Recording Lig-aid: 

Th* recording licruid was «nclonod in a Teflon 
container and stored at 5°C and 60*C for 1 month and 
thereafter* thn change waa fxa*in*d. Precipitation of 
insoluble matters w».?i not observed. 
Scampi* 2 : 

To 10 p*rts by woicfht of glycerin. 10 parts by weight 
of ethylcn* alycol and 5 parts by weighr. of thn rfy^ of 
formula , w^ter was added to make a total amount of 100 
parts by weight, Tnis competition was proc*M*d by the 
method described in S*araple 1 to prepare a recording liquid 
and various evaluations of (a) to (c) of Example 1 were 
performed*. Then, good results were obtained in any 
evaluation similarly to Example 1- 
Example 3 : 

Xo 5 parts by weight of di,<*thylen* glycol Tnonobutyl 
*th*r, 15 p^rt* by weight of qlycerin and 2 parts by weright 
of the dy<* of formula f' % ) P water w&5 add.*d to maXc a total 
amount of loo parts by weight. This composition va.a 
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^oc^ed by the -tbod d**cr^d in Ex^l* 1 to prepare a 
^corttng liquid and various evaluations ot (a) to ,c> of 

1 -r. P«ro^. *h«. «- reault, were opined 
in any evaluation similarly to Example 1. 

Examples 4 to 10 : 

Recording lipids were prepared by the method 

described in Ex^pKt - ***** ^ °^ f0rmUla 

,,■=) <*J in Pl«e« o£ the dyo of u= C d in Example 1. 

and various evaluation* of {.) to (c) of S**mpl« 1 
performed. Then, good results were obtained in any 
evaluation similarly to Example 1. 
(KffeCW of th* Invention) 

The recording liquid of the present invention is used 
for inJc 3 ot recording and writing tool and vhan used in 
recording on plain p*p«r. gl»« » recorded im*g* oxcollont 
in pricing dfrttsity. light fastnsss and water resistance, 
in addition, the recording liquid of th. prwwt invention 
exhibits good storage stability. 
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This book is the final integrat 
Richard Aspland which were I 
ist between October 1991 and 
One of the purposes of the c 
ject of fiber coloration in ami 
extend the information given 
AATCC in 1981. Additionally, 
ner as to progressively increas 
ters so that one of little prior k 
tent, yet continuously add to 
of dyeing theory and applical 
The coloration of textile fib 
considering the diversity of : 
tions; the array of wet proces 
end-uses and fastness requr 
work done by researchers an 
standing dyeing theory. It is 
theory that appropriate appl 
the available equipment can 
ing. Also, through the unders 
shooting and problem solvin 
out a good understanding c 
mains an "art" and not a "sc 
This book has been divide 
each of the dye-fiber substan 
of important color-ielated tt 
ceding parts. An inspection > 
tents shows that some deal ^ 
the fiber surfaces and into 
chemical technology associa 
egories. Some readers will b 
mechanisms. 

Dr. Aspland brings the re 
ing manufacturing, research 
of Textiles, Fiber and Polyrx 
1981, Dr. Aspland was a par 
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> fabric are not batched too 
but evenly, throughout for 
the alkali and reactive dye 
. then be efficiently washed 
v flow of hot or cold water- 
conventional batch or con- 
is easier to make adds to a 

yeing greige goods with or 
.and and appearance while 
antially 

Jar benefits to ihose dyeing 
their expensive,, high tan- 
nines for dyeing the polyes- 
for lengthy reactive dyeing 
equire temperatures even as 



and the unfixed, hydrolyzed 
er a possibility of leveling or 
a reactive dyeing is unsatis- 
te what steps must be taken 

mt 2040% in depth of shade 
sis of the dye-fiber bond with 
-OF). 

complete chemical stripping 
: in one of the following four 
wed by oxidation, oxidation 
jctioru An example is given 

resent, it is first desirable to 
atmextt of the dyeings at the 
: liter EDTAsolution followed, ■ 
: liter each of caustic soda and 
soda ash may be substituted 
2 treatment with sodium hy- 
/e stripping, and all traces of 
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chemicals should be removed prior to any redyeing attempt, on a 
sample of the stripped goods. 

9.6 Chemistry of Reactive Dyes ^ 

-^^^^^^^^^ 

9.6.1 Chromophores \ 

r Hi i 1 --"-^|— y nf the same chrn^orhon c groups as 

■ Keacttve "v ca ' ... i..rbi1 ..tiii.lL the azo chromophore, 

add emdcUrect dves for their color, almougn^ r 

"1n=N— is by rar the most impor tant, «. rig v*,™™ 



NaO^S 



jOC? 




a) Metallized monoazo - C.I.Fleactive Red S 



,CI 




b) Anthraquinonoid - C.L Reactive Blue 4 

Fig. 9.1 .Typical dichlorotriazinyl reactive dyes (highly reactive). 

Chapter 9 
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Any of the following chromophores may be used: mono ^and 
disazo (metalUzed and unrnetauized), triphenoxazine and pht^o- 
SaSne (see section 3.2.3). Add and reactive dyes, especially bright 
Sues often depend on anthraquinone derivatives (see Fig. 9.1b and 

fn^i ^ for solubility - and dissolve m water to give col 
.I^^nSteL -- ™h ^^m ^ops. Most reactive ^E LT 

< tn fmir of these sulfonate groups, 

-"^StTv-^^ Wp^-^"-"^ ^incstru^ 
d^T^ W ^H^cnf^ow^ Th^P^ottwoprindpaltVReSA 

^SSS^thf ^^ and masked vm ^ 

sulfones. 

9.62. Carbon-Nitrogen Rings 

The reactive structures (R), of which some important examples arc 
2^ Fig. 9.1, are attached to the rest of the dye molecule by 
brio^ng groups (B) such as imino, -NH-, substituted immo and 

1£ S~ C W are attached initially at carbon atoms ad- 
jacent to SStrogen. The carbon atoms are positive^ polarized 
Some under attack from nucleophiles such as the ceUulosa e 
and hydroxide anions. The outcome is the 

themselves in place of the leaving groups, which are expelled carry- 
ing an electron with them, usually as inert anions. 

Potentialleaving groups (X) indude chloro groups, fluoro groups, 
-F, and methyl suHonyl groups, C^SO,-, arranged in order of de- 
creasing importance. These leaving groups may be called 
"nudeohigic" because thefpe refuge by running away from nu- 

d Th^Sght be an appropriate place to list the names and abbre- 
viations for a number of these reactive species, arranged in order of 
graduallv increasing reactivity: trichloropynmidme, TU, 
monochlorotriazine, MCT; masked vinyl sulfones, VS 
monofluorotriazine, MFT; difluorochloropynrmdine, FCP , and 
dichlorotriazine, DCT. All the heterocydic compounds are shown 
in Fig. 9-2. 
9.63 Vinyl Sulfones 

These reactive groups are normally transients, and are masked by 
water sohibilizing leaving groups and their name is abbreviated to 



A/Cl/B 



N-^N 
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or substituted ammo (not a< 
-NI4-. 



(VS). Vinyl sulfone grou] 
this group is rarely if evt 
found is generally the ft: 

Whether the structure ir 
depends on the pH. 

The bridging group (1 
ture, which withdraws • 
in the presence of alkal 
drogen ion (from the cai 
the hidden vinyl group 
. -S0 2 -CH 2 -C 

The bisulfate ion is r 
pending on pH. The vi 
whatever nucleophiles 
nally adds back the hy. 
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5 may be used: mono and 
iphenoxazine and phthalo- 
-thre dyes, especially bright 
erivatives (see Hg- 91b and 

ictive dyes contain sodium 
5Solve in water to give col- 
,ns. Most reactive dyes have 
ips. 

> have several specific struc- 
>se are of two principal types: 
nictures and masked vinyl 



:me important examples axe 
rest of the dye molecule by 
SIH-, substituted imino and 

initially at carbon atoms ad- 
toms are positively polarized 
,hiles such as the cellulosate 
is the nucleophiles substitute 
ips, which are expelled carry- 
inert anions. 

s chloro groups, fluoro groups, 
>0 arranged in order of de- 
ing groups may be called 
g e by running away from nu- 

e to list the names and abbre- 
e species, arranged in order of 
trichloropyrimidme, TCP; 
jked vinyl sulfones, VS; 
,chloropyrimidine, FCP; and 
xydic compounds are shown 



transients, and are masked by 
id their name is abbreviated to 
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■X] 

if.' \ 

I 

5 



a) s. triazin® 
Cl/F 

1 

b) pyrimtdlne 




A. 



c) 2,3 - toenzodiazine 



1 ,4 - benzodtazine 



or substituted amino (not 
-NH-. 



depends on the pH. _cn_ oortion of the struc- 

Thebridgmg group (B is the s f ^^'^ g^up so that, 
to e, which withdraws e tafroos Jith a hjr- 

s:s?m^^ 

Chidden ^^.^o^.HSO, 

i „ 0 „tralized to a sulfate ion, de- 
The bisulfate ion is more or less * to add bac k 

pending on pH. TJ* vmyl ^^oS^d Cell-Q-and fi- 
whatever nucleoprules are axound-e^U 
naUy adds back the hydrogen ion as well. 
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